Effects of acyclovir and its metabolites on hypoxanthine-guanine phosphoribosyltransferase.
Acyclovir [9-(2-hydroxyethoxymethyl)guanine], a clinically useful anti-herpesvirus agent, was a weak inhibitor (Ki = 190 microM) of hypoxanthine-guanine phosphoribosyltransferase (HGPRTase) from human erythrocytes. Nevertheless, this acyclic nucleoside analog was a more effective inhibitor than were its natural counterparts, guanosine (Ki = 1400 microM) and deoxyguanosine (Ki = 570 microM). The two oxidized metabolites of acyclovir, 9-carboxymethoxymethylguanine (Ki = 720 microM) and 8-hydroxy-9-(2-hydroxyethoxymethyl)guanine (Ki greater than 2000 microM), were less inhibitory than was the parent drug. None of the phosphorylated metabolites of acyclovir was as potent an inhibitor of HGPRTase as was GMP (Ki = 4 microM). However, the Ki value for acyclovir monophosphate was similar to that of dGMP (12 microM). The Ki values for acyclovir diphosphate (8.3 microM) and triphosphate (30 microM) were less than those for dGDP (110 microM) and dGTP (140 microM). The levels of these phosphate esters of acyclovir in cultured monkey kidney (Vero) and human embryo fibroblast (WI38) cells exposed to therapeutic levels of the drug were well below the observed Ki values. However, in herpesvirus-infected WI38 cells the levels of the phosphate esters of acyclovir were high enough potentially to inhibit the enzyme. Although inhibition of this enzyme by the phosphorylated metabolites of acyclovir may occur in these infected cells, concentrations of the drug very much higher than the EC50 concentration were required to achieve inhibitory levels. It is, therefore, unlikely that this inhibition contributes significantly to the antiviral activity.